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Damage to trees caused by bark collecting in Afromontane forest at the Tootabie Nature Reserve in the 
eastern Cape Province of South Africa, was investigated along transects perpendicular and parallel to a road 
passing through the Reserve. All recent collecting occurred at a concealed lay-by, with very little damage at 
sites away from it. Sixty-three percent of all tree stems at the lay-by survey sites had been damaged, and 
23% of all were ring-barked. These ring-barked stems are likely to die within one or two years of this study, 
thereby altering the structure of the forest. All debarking of stems in some previously unutilized areas was 
fresh, with stems showing no sign of healing or rotting. There was no significant difference in the number of 
large and small stems utilized. The results are discussed with reference to recent trends in bark-collecting 
and marketing. 
Die verwydering van boombas is in 'n Afromontaan-woud by die Tootabie Natuuneservaat in die Oos-Kaap, 
Suid-Afrika, ondersoek. Die ondersoek is gedoen langs transekte loodreg en parallel aan 'n pad wat deur die 
reseNaat loop. Meeste onlangse basversameling is gedoen rondom 'n versteekte afrit, met min skade verder 
daaNandaan. Drie-en-sestig persent van al die bome in die loodregte transek by die afrit is beskadig en 23% 
is geringbas. Daar kan verwag word dat hierdie bome binne een of twee jaar sal doodgaan, wat sal 
veroorsaak dat die struktuur van die woud sal verander. In gebiede wat voorheen onbenut was, is die 
basverwydering vars, en stamme het geen teken van heling of verrotting getoon nie. Daar was geen 
betekenisvolle verskil in die getal groot en klein stamme wat benut is nie. Die resultate word bespreek met 
verwysing na onlangse neigings van basversameling en -bemarking. 
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Introduction 
There has been an increased awareness in recent years by 
researchers and conservation organizations of plant usage 
for traditional medicines in southern Africa (see Cunning-
ham 1988, 1990; Hutchings 1989a,b). The practice has in-
creased in intensity in NatalIKwaZulu, with natural popula-
tions of many indigenous trees now threatened because of 
bark-collecting (Cunningham 1990). The above-mentioned 
reports concentrate on the medicinal and traditional 
'magical' uses of the plants, and the quantities utilized by 
herbalists and herb traders in the Natal/KwaZulu and Trans-
kei regions. 
25'56'E ~ Cookhouse 
We have examined the damage to trees caused by bark-
collecting in a patch of Afromontane forest in the eastern 
Cape Province of South Africa. Little has been reported in 
the literature about tht, txtent of bark-collecting and resul-
tant damage to trees in this region. 
The unmanned Tootabie Nature Reserve (33°19'S, 
25'58' E 
33"19'S 
Figure 1 Map of Tootabie Nature Reserve, showing the location of the lay-by and the five sample sites , 
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25°56'E) of Cape Nature Conservation is situated on the 
Olifantskop Pass, 13 km north of Paterson on the major road 
between Port Elizabeth and Bloemfontein. The 343-ha 
reserve contains a patch of Afromontane forest of approxi-
mately 125 ha. Recently, bark-collecting has been reported 
from the reserve by visiting conservators, being particularly 
evident at a lay-by on the side of the road where parked 
vehicles are concealed from approaching traffic. 
The aims of this study, undertaken in September 1990, 
were to determine which species were being collected and to 
what extent, and which areas of the reserve were most 
affected. 
Methods 
We investigated bark damage along two transects, one 
perpendicular and the other parallel to the road. Three 20 m 
x 20 m sites were selected at the lay-by on the transect 
perpendicular to the road (0 - 20 m: Ql; 20 - 40 m: Q2; 40 
- 60 m: Q3; Figure 1). One 20 m x 20 m site was sampled 
100 m west of the lay-by (Q4), and another 50 m west of a 
disused picnic site 200 m west of the lay-by (Q5; Figure 1). 
The lay-by and picnic site were the only sites for vehicles to 
safely stop on the side of the road on the pass, although they 
were not concealed at the picnic site. 
All tree stems with a diameter at breast height (DBH) of 
greater than 10 cm were identified, and bark damage assess-
ed according to the seven-point scale of Cunningham (1990; 
Figure 2). Each stem with a DBH > 10 em of multiple-
stemmed trees was classed as an individual for the purposes 
of this study. Whether stems were alive or dead was also 
recorded. 
The period of bark damage was subjectively decided for 
each stem, according to the following three categories: 
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Fresh: no visible healing, and wood not damaged by insects; 
recent: visible signs of healing or wood damage by insects; 
old: complete healing, rotting of wood, or death of stem. 
Results 
Species 
Seventy stems with a DBH > 10 em representing fifteen 
species occurred at the three lay-by sites (Ql, Q2, Q3), of 
which twelve species were bark-damaged (Table 1). Three 
species were represented by ten or more stems (Figure 3): 
Cassine aethiopica (15); Canthium inerme (11); and Pleuro-
stylia capensis (10). Cassine aethiopica was heavily 
utilized, whereas Canthium inerme was only lightly utilized 
(Figure 3). 
At the sites away from the lay-by (Q4, Q5), 51 stems rep-
resenting eight species occurred (Table 1). Schotia latifolia 
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Figure 2 Seven-point scale used in field assessment of bark 
damage. All assessments represent the degree of bark removal 
below head height (2 m), which is marked by the dotted line and 
arrow in the figure (from Cunningham 1990). 
Table 1 Species present at the lay-by sites (01, 02, 03) and at the two other sites (04, 05). Number of bark-
damaged stems are given in parentheses 
Total Total 
Species Ql Q2 Q3 (Ql+Q2+Q3) Q4 Q5 (Q4+Q5) 
Calodendrum capense (L. f.) Thunb. 6(4) 6(4) 
Canthium inerme (L. [.) Kuntze 1 3(2) 7(1 ) 11 (3) 
Cassine aethiopica Thunb. 11(9) 1 (1) 3(3) 15(131 10(1) 3(1 ) 13(2) 
Curtisia dentata (N.L. Bunn.) C.A. Smith 4(4) 4(4) 
Euclea schimperi (A. DC.) Dandy 2(1) 2(1) 4(2) 2(1) 3 5(1) 
Harpephyllum caffrum Bemh. 
May tenus heterophylla (Eckl. & Zeyh.) NKB Robson 1 1 
Olea capensis L. 2(2) 2(2) 
Pleurostylia capen sis (Turcz.) Oliver 1 (1) 4(2) 5(3) 10(6) 
Podocarpus falcatus (Thunb.) R. Br. ex Mirb. 2(2) 2 4(2) 
Podocarpus latifolius (Thunb.) R. Br. ex Mirb. 1 
Ptaeroxylon obliquum (Thunb.) Radlk. 1 (I) 1 (1) 
Pterocelastrus tricuspidatus (Lam.) Sonder 3(1) 3(1) 
Rapanea melanophloeos (L.) Mez 3(3) 3(3) 
Rhus chirindensis Bak. F. 2 1(1) 3(1) 
Rhus refracta Eckl. & Zcyh. 
Schotia latifolia Jacq. 7 7 14 
Scolopia mundii (Eckl. & Zcyh.) Warb. 2(2) 3(2) 
Scutia myrtina (N.L. Bunn.) Kurz 
Sideroxylon inerme L. 7 6 13 
Unidentified dead 1 (1) 1 (1) 
Total 20(14) 26(17) 24(13) 70(44) 29(2) 22(2) 51(4) 
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(14), Sideroxylon inerme (13) and Cassine aethiopica (13) 
were the most common. In contrast to the lay-by sites, C. 
aethiopica was only lightly utilized. Schotia latifolia and 
Sideroxylon inerme were not damaged. However, heavily 
debarked individuals of these two species were present on 
the edge of the forest at the lay-by site, and at the parking 
area at the disused picnic site. 
Extent of harvesting 
At the lay-by sites, 62.9% of stems were bark-damaged 
(Figure 4). There was no significant difference in the 
number of bark-damaged stems at any of the three lay-by 
sites (X2 = 1.149; p > 0.05; df = 2). Nine stems were dead 
due to bark damage (Table 2), of which only one, an Olea 
capensis, was not ring-barked. 
At the two sites away from the lay-by, 7.8% of stems 
were damaged. Significantly more stems were damaged at 
the lay-by sites than at the other two sites (X2 = 37.311; p < 
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Figure 3 Bark damage point scale (see Figure 2) of species 
represented by more than ten individuals at the lay-by sites. 
Table 2 Dead stems encountered at 
the lay-by sites (all ring-barked, except 
species marked with an asterisk) 
Species 
Cassine aelhiopica 
C urlisia dentata 
Olea capensis* 
Podocarpus falcalus 
Rapanea melanophloeos 
Unidentified 
DBH (em) 
25 
70; 20; 16 
28 
37 
24; 25 
30 
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0.001; df = 1). This difference is probably because of the 
concealed parking at the lay-by. 
Period of damage 
The damage at Q1 and Q2 was spread throughout the three 
periods, whereas the damage at Q3 was all fresh (Figure 5). 
80 
80 
% 
20 
o 
80 
60 
% 
~o 
80 
80 
% 
~o 
20 
0 
80 
60 
% 
0123456 
BARK DAMAGE POINT SCALE 
Figure 4 Bark damage point scale (see Figure 2) for the five 
sample sites, and for the three lay-by sites combined. 
508 
There were 47 areas of bark damage on 44 damaged stems 
at the lay-by sites, of which 61.7% were fresh. Freshly ring-
barked stems were all still alive, whereas all stems with old 
ring-barking were dead. 
Size of bark-damaged stems at lay-by 
At the lay-by sites there was no significant difference in the 
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Figure 5 Period of damage at the five sample sites, and for the 
three lay-by sites combined. 
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number of bark-damaged stems with a DBH greater than 
(73%) or less than (56.8%) 25 cm (X2 = 1.851; p > 0.05; 
df = 1). More than 50% of bark was removed from 37.1 % of 
stems. The size-class distribution at all sites was similar 
(Figure 6). Overall, 62.8 % of stems had a DBH < 26 cm. 
The largest dead stem was a Curtisia dentata with a DBH 
1Q-25cm 26-40cm ) ",Oem 
SIZE CLASSES (DBH) 
Figure 6 Stem size class distribution at the five sample sites, 
and at the three lay-by sites combined. Bark damage is represented 
by cross-hatching. 
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of 70 cm. The two smallest dead stems were also C. denlala 
(Table 2). No recorded stems had died through natural 
causes. 
Discussion 
The bark-collecting has been confined almost entirely to the 
lay-by site where concealed parking exists and access to the 
forest is easy. The almost total utilization of Cassine aelhio-
pica at the lay-by site, as opposed to its undisturbed state 
elsewhere in the forest, supports this view. Rhus chirinden-
sis, Curlisia den/ala and Rapanea melanophloeos are three 
of the fourteen tree species whose bark is sold in the 
greatest volume by herb traders in NatallKwaZulu (Cun-
ningham 1990). Rhus chirindensis only occurred at the sites 
away from the lay-by, and had not been utilized, whereas 
the latter two species occurred at the lay-by and had been 
heavily utilized. This further illustrates the tendency of the 
collectors not to collect from less accessible sites adjacent to 
the lay-by area. 
The increased utilization of the site follows the trend 
experienced in Nata1lKwaZulu (cf. Cunningham 1990). 
Tootabie Nature Reserve is located on a major route be-
tween Port Elizabeth and Bloemfontein/} ohannesburg, and is 
situated near several eastern Cape towns and cities which 
are experiencing increased urbanization. This has probably 
created an increased demand for commercially collected 
material in these centres, resulting in the recent upsurge in 
collecting. Bark of many species present at Tootabie Nature 
Reserve is used in the skin-lightening trade in the eastern 
Cape (Earle 1976). Species present in the forest which are 
used in this trade are Curtisia denlala, Scholia talifolia, 
Rapanea melanophloeos, Olea capensis, Calodendrum 
capense and Sideroxylon inerme. 
The species utilized at Tootabie Nature Reserve are also 
utilized in NatallKwaZulu (Cunningham 1988) or in Zulu 
medicine (Hutchings 1989a), except for Podocarpus falca-
Ius. P. henkelii is, however, utilized in NatallKwaZulu 
(Cunningham 1988). The Tootabie species which are con-
sidered to be a high conservation priority in NatallKwaZulu 
because of bark-collecting are Curlisia denlala and 
Pleurostylia capensis (vulnerable and declining) and Ptero-
celastrus tricuspidatus (declining; Cunningham 1990). In 
NatallKwaZulu, C. den/ata is one of the top fifteen species 
considered by urban herb traders, urban herbalists and rural 
herbalists to be becoming scarce, and is also considered to 
be one of the five best indicator species of bark removal 
(Cunningham 1990). 
There was also a tendency by collectors at Tootabie 
Nature Reserve to collect bark from stems irrespective of 
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size, whereas in NatatfKwaZulu the collectors concentrated 
on larger stems (Cunningham 1990). 
All stems with old ring-barking were dead. It could there-
fore be expected that freshly and recently ring-barked stems 
will die. Additionally, many of the forest trees which are 
bark-damaged have slow growth rates (Cunningham 1989). 
Stem and tree die-offs following bark damage have a mark-
ed effect on forest structure, because the rate of canopy gap 
formation far exceeds that caused by natural disturbance 
(Cunningham 1990). There are insufficient data to determine 
whether bark-collecting has already altered the structure of 
this forest, but it is expected that stem and tree die-offs will 
ultimately affect the forest structure at Tootabie Nature 
Reserve. 
Conclusions 
The recent increase in uncontrolled bark-collecting activity 
at Tootabie Nature Reserve poses a serious threat to the 
forest, but is at present confined to the area immediately 
surrounding a lay-by. Most of the remaining suitable un-
damaged stems have a DBH of less than 26 cm. Therefore, 
with continued demand for bark, it is quite conceivable that 
the collectors will start exploiting other less accessible areas 
of the forest. This is evidenced by all collecting at Q3, the 
least accessible lay-by site, being in the year of the survey. 
Easy access and concealment appears to be important to 
the collectors, therefore the parking sites at the lay-by and 
picnic site have been fenced to prevent concealed parking. 
Regular patrolling and future monitoring of the site are 
essential. 
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